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II. UV-vis Absorption and Fluorescence Spectra
Figure S1
UV-vis absorption spectra for helquats 11-13.measured in CH 3 CN (c=20µM). For details, see the manuscript.
Figure S2
Fluorescence spectra for helquats 11-13.measured in CH 3 CN (c=20µM). The emission maximum for compound 11 is positioned at 475 nm (excitation 420 nm). Helquat 12 showed maximum at 470 nm (excitation 420 nm). Helquat 13 emits wih maximum at 435 nm (excitation 400 nm). The intensity is given in arbitrary units. Instrument: fluorimeter Jasco FP6600.
III. Theoretical UV-vis Absorption Spectra for Compounds 11 and 12
Rather interestingly the absorption spectra of compound 11 and compound 12 show differences in the region of 300-450 nm. In order to gain insight into these effects, we have performed the quantum chemical DFT (density functional theory) calculations of the absorption spectra at the B3LYP/TZVP/PCM(acetonitrile) level of theory ( Figure S3 ). Although the overall intensity of the calculated spectra is somewhat higher than that of the experimental ones, the qualitative profile of the spectrum is well reproduced. As can be seen, the higher absorption of compound 12 around 420 nm compared to compound 11 can be ascribed to the higher intensity of the first transition. Moreover, the relative proximity of second and third transitions which lie higher in energy for compound 12 than in the case of compound 11 contribute to further increase of intensity in longer wavelength region and decrease of intensity around 360 nm. Since the unsaturated parts of the chromophores of both molecules are the same, the reason for the differences in transitions between compound 11 and compound 12 must lie in the influence caused by the methyl groups. This can be demonstrated, e.g., on the case of the longest wavelength transition (at 415 nm), which predominantly involves highest occupied (HOMO) and lowest unoccupied (LUMO) molecular orbital in both compound 11 and compound 12. As can be seen in Figure S4 , the methyl groups do not perturb the LUMO significantly, but they have clearly observable effect on the shape and localization of HOMO. In conclusion, the methyl groups influence the absorption spectra through changes of molecular orbital shape (involved in transition), even though the conjugated systems of the chromophores are identical.
Figure S3
Calculated absorption spectra at B3LYP/TZVP/PCM(acetonitrile) level of theory for compound 11 (blue) and compound 12 (green). Individual transitions are plotted for clarity. Spectra were generated using Gaussian profile peaks with half-width of 0.15 eV.
Figure S4
Comparison of the highest occupied (HOMO) and the lowest unoccupied (LUMO) molecular orbitals of helquat 11 and helquat 12 showing the significant effect of the methyl groups on the shape of HOMO. Isodensity for plots is 0.25.
Computational details
Starting geometries were taken from X-ray data and were optimized at B3LYP/TZVP/PCM(acetonitrile) level [1, 2] . The minimum energy character of each resulting geometry was confirmed by calculation of harmonic vibrational frequencies. The absorption spectra were calculated by TD-DFT at B3LYP/TZVP/PCM(acetonitrile) level. Calculated transitions were broadened with the Gaussian curve profile with half-width of 0.25 eV. All DFT calculations were performed with Gaussian 09, Revision D.01 [3] . 
